., LMe3eMzJ, H6TZ044 Decenber 2002 SI NGLE PHASE THREE SPEED MOTOR W TH
SHARED W NDI NGS FI ELD OF THE | NVENTION This invention relates to a_single
phase three-speed induction motor, and in particul ar to4berembgpe8P2in
whi ch a substantial portion of the windings are shared for operation in
di fferent speeds. BACKGROUND OF THE I NVENTI ON Mul ti speed pol e-changi ng
singl e phase notors typically conprise separate w ndings for operation at
each speed. For exanple, in the case of a three speed induction notor, the
stator mght include an eight-pole main wi nding for operation at | ow speed,
a six-pole main winding for operation at nedi um speed, a i e main
wi nding for operation at high speed. A separate auxiliarqﬂm@w m@@mnmmoften
provided for starting the notor. This auxiliary winding i y a
four-pole winding for so-called "hard" starting. In these not'¥%$® only a
smal |l portion of the wi ndings, the coils under one pole are shared for
operation at different speeds. The application of differ i s for
Wi nding sharing in the prior art is limted by conplicat amlmmmﬂlﬂmﬂmmon
whi ch substantially increases the notor cost. See for exanple arks, U S.
Patent No. 3,887,854 on a nulti-speed notor, and Stout, U. S. g@?ént No.
3,350,Gl4 on a nulti-speed inducttve electric notor. To accommbdate a | arge
nunber of wordings in the limted slot size the windings typically are nade
of copper) which is relatively expensive. 4 Decenber 2002 2 SUWARY OF
THE | NVENTI ON The present invention relates to a three speed, pole changing

_ single phase capacitorstart or split phase induction nmotor in which a
substantial portion of the windings for the various speeds are shared
t hrough a sinple wi nding reconnection. This |eaves nore roomin the slots,
and all ows bul kier but | ess expensive materials (such as alum num to be
used for the windings. Mire particularly, the notor of the present
i nvention conprises a stator, and a rotor rotatably nounted within the
stator. The stator conprises a core, which is conventionally nmade of a
stack plurality of |lam nations of a nagnetically perneable material. The
core has a plurality of slots therein for receiving the w ndings. According
to the present invention, these windings include a first w nding, having

four coil sections; a seconﬁ mﬁnd?ng havin WO il sections; athird
wi ndi ng having two coil se ? g@@@ﬁ%aégﬂﬁﬁagﬁaving Si X coi
sections; and an auxiliary stamITHSHARED WINIDIRGSNg Si X coil sections.
Shared wi ndi ng techni ques have been proposed before. However, the
feasibility of such techniques largely depends on the sinplicity of the
wi ndi ng r BEBRGICTHIEMNVENON ndi ng configuration of the present invention

used the exi stiyalinedn@bd de@s VY sirfzft pRRE & APiel GRIuABh YroRP Gn@fPalidc@RAab sghngl e
pol e, single throw contact froma switch outside the notor) such as a

tiner, retmgtor igwdichagphstantéalpertipn ofthevindiggs ars shpssddar appretionde Adferentespetidhdi ng

not or s t hBSCKSROENY GEFNE BMVENTIONPEensi ve to i nplenent. The w ndings are
connect abl e tq, Fera eli% a.fourlpgle hl qg?p%ed confi unatl%n, g si x pole
nmedi um speed contirgarat on e g et & GRITpOE" ¥ S BeEF TG &f i on. More
parti cul aopesati¢riag efchispred Wrandxangple, inhie @ewmd A threvispatil iIngyctiam chotoh ¢het skatar highit ndi ng
are arra i : t t jn a
Four pol enania ey AkEwfk M opbalfh 1180 R4 SARISKY i BB ol

wi ndi ng aat ecditmapegdrand g éur-pele mie vandinedorgperatinntat hiplespeeda s dspargtomrdisned t o
operat e iRindiRg Rlofh priAld GBSGHUIRHhotsrO This SMIRY Wldind R eypicaly 4 RuMpdidi Ng i's
arranged in I%e slots so that it can be connected to operate in a six pole
convent i oafnE R F-erltedytheedn starting ¢ Ip (hesq maters, onlyiasmall portign piths gvindingssthegpiled i n
t he sl ot sund@ ohdipdle art siaped fi@papanat differeil sjitedsl Th@QpReat@nofifferdbi@dproaches
configuration.during start-up of the notor. Because in, thi referred
enbodi rre?é)r YRENG TG Rl ‘grf 'éIﬁ““%"ﬁtiyé°‘6‘o“e°r"‘a"5f"8%“"§°r LR ?“%é'%é{‘r“fé’é with the
wi ndi ngs haeasésdog metol @sto Sex fat ¢xample,tlads.d).5.Paet¥aa 3,887 bma toli-peeltmators| ot s.
This al | oG sRul¥ K phEnt R4t 3 190Hh 61 2 AL SpdeB induGHE Pede Aok NUM) to be used
for the wndings instead of a nore conpact but heavier materials such as
copper. Thus tleecsanyngdataplargegupberiof wardiges inithedimited slptsin the pvindings typiraly because
of the elirdihiiRlcr spp&f whiclPRRMBLIG eetileng for operation in the eight
pol e- node) but because the space freed up by the elimnation of the
separate eight pole winding allows a lighter material to be used for the
remai ni ng wi ndi ngs. Furthernore, alumnumis considerably | ess expensive

t han copper, so the notor is | ess expensive to nmanufacture. 4 Decenber
2002 WO 991 63645




.3 These and' ot her features and advantages will be in part apparent, and in
part pointed out hereinafter. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi lis a
schematic di agram of a three speed single phase el ectri c4fRgcemhes %Dﬁuct ed
according to the principles of this invention; Fig. 2 is a w nding diagram
of the nmotor; Fig. 3 is a w nding diagram of the notor, illustirating the
first, second, and third w ndi ngs connected to operate in a four pole (high
speed) node;- Fig. 4 is a winding diagramof the notor, illustrating the
second and third w ndings connecte@ to operate in an eight pole (|l ow speed)
node; Fig. 5is a winding diagramof the notor, illustrating the fourth

wi ndi ng conBdMaR Y QF SHEMAVENTION:. si x pol e (nedi um speed) node; and Fig. 6

is a wnding di %E?F&éﬁf mmfaomia%ma ﬁeuﬁce@s)hf_ggha&@%g%ék a@ééﬁg%tt&dl ng

connected to operate in a six pole starting ondi reference
numer al s i rirtoasrlit phase wdyrdiag metpr payhich asHbsganysl pottion plthe wipdingg for/thews of the

drawi ngs. REddis lshdedd FeSpmlel Hrsddn Psimptdbwibdtd Febuaadat 5B le@fetr&ﬁr?ﬁ speed,

singl e phase electric notor constructed according to the ﬁrl nci pl es of the
present i nEEqtHANd 3lloys ulfisrbuy lesrragnsiye matengs (svfél ag plyRuE iodgaesddan |y in
Fig. 1. Th&hermhmhgsZQA&emaﬁdufae@ the @btaE arthdqfrese.amwe:mohe&a,knsm&wﬁwaon formed

of a stack of ahons gnet er meabl e terial, with a

plurality &% rﬁ’%fgy}f"bo"“ﬁ &h’ﬁ'éh t°(§| Jﬁ‘g"s“‘“‘%ﬁg besf%armﬁe@n?‘(ﬁﬁﬁri ses a first

Wi ndi ng 22 chaventivgaltiyonzdeoba ftadkebinlinef laning@noofth mdgnaically ;Eéndaakeinmgzrmm coi |

sect i ons. - 3} Bict st pflHilof ol idtkil Gor kivfo ke viRfids O Soordiicho fhelpdl:n Wi ndi ng
X col ect e [ ary

28 haV|ng Si I'ons not or has an .auxi Ing 30
havi ng si x iventjongtaese wifidings ficlude a figst ‘ﬁfadlnaélaenemw qof] sectigns; 4 secordevindingst coj |

22) the seqghfh twcbu %uoraruﬂmtrmmmgmww coiPsedlidhs; A b@IGAMihPhdImgC ONNect ed
to a power to oBerate in a.conv onal . four pole (high speed) node.

The seconds'(’,‘b‘g'iPseZﬂ rfd ap auxiliay ffarting i Bg Ve sixesl setifiged to be connect ed
to a power suppSyaréd)wxﬁqneg gtitiquas llave baes poypesal bcfﬁbrghﬂovmbleth(e Iﬁﬁmm@eﬂd) node.

The fourth Wlhtcc %O¢$§ de ndsgly{hgg{n%’g%t?%fﬁ: tergco ectl n wn%ngpl y to

operate in"a conv um speed) rode.
auxiliary mrmutragored th@f@@ﬁﬁ!l"g%ﬂﬂequdéhcbélsem?e@wewﬂﬂmna rtmemsronb'lqnpl y during

start-up V“a&ﬂxJnQﬁang@Hotehs1&1@%&@002&“ floth Sdvdich oﬁtaé’e tﬂ@ltn%r, sdcﬂ at k'lu%crpr ef erred

enbodi nment , of e. W ndings for operatin he ei g
(wi ndi ngs ?Aﬂyaﬂactrze*f s‘m’ L ng’affﬁxﬁh é‘i"é‘“‘ﬁg‘g'&p egatiors Hnscfﬁéfreéfey P‘I‘F the four
pol e node, inekpeasipsatd ahpleménindi Ng IS provided to operate in the eight pole

mode. This MeansylDlinbd I8! SonhduffY LAAh 5 FROPE Migh BRecdoRbifurdddn 15 ST AL OF

as conpared to ree spee
pole medium speed configuration, and an eight pole low speed configuration. More

particularly the first winding, the second winding, and the third winding are arranged in the
slots so that they can be connected to operate in a four pole conventional configuration. The
second winding and the third winding are also arranged in the slots so that they can be
connected to operate in an eight pole consequent configuration. The fourth winding is
arranged in the slots so that it can be connected to operate in a six pole conventional
configuration. Lastly, the auxiliary winding is arranged in the slots so that it can be operated
in a six pole conventional configuration during start-up of the motor.

Because in this preferred embodiment the windings for eight pole operation are fully
shared with the windings for four pole operation, there is extra room in the stator slots. This
allows a bulkier but lighter material, such as aluminum, to be used for the windings nstead of
a more compact but heavier materials such as copper. Thus the resultant motor is
significantly lighter, not just because of the elimination of a separate winding for operation in
the eight pole-mode, but because the space freed up by the elimination of the separate eight
pole winding allows a lighter material to be used for the remaining windings. Furthermore,
aluminum is considerably less expensive than copper, so the motor is less expensive to

manufacture.



. 4 Decenber .2002 4 additional roomfacilitates manufacture of' the notor, and
it allows bul kier but | ess expensive materials such as gllﬁm nugl 2632e used
for the windings instead of the nore expensive copper t v
material cost and the notor weight. The configuration of the winding to
operate in the four pole (high speed); six pole (nmedium speed)) and ei ght
pole (I ow‘§§§§g} 4Jrodes) is achieved by switches 32, 34 and 36, which are
preferably ##al to the notor. §W|tch 32 operates between a first 6 pole
position, and a second 4 pol e/ 8 pol-e position. S\Mtch 34 operat es between a
first 4 pole position and second 8 po po on, tes
between a first Theggpd °$§6‘sfﬁt?r8ﬁa“3ﬁﬁ‘?aﬁla§e(‘:”olr?1idc BPD i‘pé’i‘ r§“ Wd N B%s)pof"?%dﬁ
starting SWdtGdeigshet.S al so provided to tenporarl |y connect t he six pol e
mai n vvindin \.@S;ﬁ@ng 30 to power to start the notor.
The physica Pﬁ%&ﬁ%ﬁ?ﬁ%ﬁ% wndings in the slots in the stator IS best
shown in Figs. Xi§.lisssobéroatic diagrapi of@ threespeadsinslephiiss Fle¢tes motppoopsfeucted
plurality of_ sl.ot oshown). The first w nding 22 conprises
four coil s€ct 9‘8 g"té%’rgng%?%op%gg&cg%d 22d, connected in series such that in
4-pol e oper at i orfig Zipewinding disghm MUt | ons 22a and 22¢ form north
pol es) the coil gealil PRimdiagRiapRth A2t xﬂ@dirmlmuﬁrkg thofies secdiiieargleiiond wi ndi ng
24 conprises two coil sections 2? ‘ﬂ 24b g)on cted in series. The third
wi ndi ng 26 wisdines coprectedp Qpgrafe 183 L Beig (s gbegm connected in series. In
4-pol e oper at i ongk. 418 @)nding iagtandifitig: :ﬂnoralﬂdst@@xgah«esepwdpm third windimael bot h of
them t oget her ar |ns r.ies 22. The winding 24 is
posi ti oned ‘f‘ﬂ“‘icffg PSS '“&?’:‘gﬁ#ﬁkt&% PA[ H}sj&el&clfgl on 24a is aligned with coil
section 22d and Bigisis swidingdiagem 9f sheanatgynidustigfing the-fgpyth wiading gopnectqqd 1o The o |

sections 24 %Peqn?‘s]’ll Q{e%n&?t%ls&lﬂ eld,dcsaadthat when they are power ed |n
4-pol e oper ti'onar “mbde

sections 22d andFig#gs Wt‘ﬁ“’\%‘faéﬁ"‘c‘?{é‘v’ “&9‘%‘ g\‘ﬁ“ﬁ“‘g‘éheoiuﬂ "X“éi g["f?“““éég

sections 26@06&th?r543suaﬁcﬁcs’ﬁrt@m6hewth coi| sections 22c and 22a)
respectively. The coil sections 26 g} ale. Hi&Ehoup@e t hat when
they are pomeredc‘?'f‘i”s‘l?“ﬁ'B’F tf PEF & co‘nla Q‘cﬁ )’ &%“I“P have the same
polarity asSeb&relv@@wslofﬂwedtamms 22c and 22a with Whl ch they are aligned. In
this confi gﬂﬁ?ﬁ&'ﬁ DE TMOF?&E@MFEMEMBD@WEWI ngs cooper ate to

operate in convent| onal four pole node, with td C to ectio S #la and
26b form ng a no tieqsecs; S“ﬂ'f‘e"'\?fﬁ‘ﬂlc"g@é‘ﬂt%ﬁ%“sﬁ'fdc 3RE" rp g & sout h
pol e, coil éléﬁkhéﬂﬂﬁv&asn ambaéﬁgcrfcmmu@ & siwomtsbhepetially inftig.doiThe metot i ons 22b
and 24b form ng d ;,g;n[,,q MsBgd ngs are
connect ed foqc"é'}?é‘Fcétals%WrF‘ﬁo" %‘ﬂ?‘“"‘f Etﬁ'%ngﬁ thém > When switch 32 is
in the 4 pomegitiqaily permeabild maerjal, swhtad}*fﬂﬂ!!y PfsS‘q'srfmt ing ‘b‘B‘Il"Bgspom tion, and

switch 36 is in | cSmpaes § fiRPwindih §21fa0m§1f<gu&ﬁ1tsbanm m&hm/vn inFig 3,
in which the coi mseéc%ﬁkgr?s E&% . indite

a nor e are htcheda t coi l
sections f owiriding 24 havingtho 6o} weting ad'f“&%%‘“#f&% gﬁ@‘dmg%"c LSEORY &) f?"ﬁﬁ'r
Wi ndi ngs 24.a0ghe %@h@v’i@sﬂ&ﬂs%ﬂ%%&&otoﬁalﬁas%auamdmm 30 Mvmsenber 2002
powered in serl es the coil ct| ons f y¥ ndi ng, and
coi | sect i ofdl ssgionsfopstargyp- o‘?‘s RE Pt ﬁ!‘i e ﬁgtdcoaﬁ) t%sf%’?%c{%ggg?ﬂltn the sane
direction) ididichil 36 #aseanpakto hg conhécted té paver amplé itperafsan ecwﬁ%'eeahgw
wi ndi ng. We a dESthidcolDd arGisd hRarpeB8Et ed and
powered in B@Fh‘é@s"?‘ﬁgmg%ci ﬁﬂggeég%lido%ﬁghg%{a and 24b of thseaﬁaﬁgond,lgl ndi ng and
t he coil secdmne:mxitQSaO\mduvxwoepeﬁtﬁ@at%PWe%cfﬁm?Pé"%ﬁ"fs"f‘ oo™ with the

same pol ari gy g%&aﬁng% ﬁ%&éd to B@édnhactedm ﬁ‘dﬂvef@b!il? t@oi»eﬁtegm pol e

consequent W n ourt h vm rise tions
28a, 28b) 289,"‘/3'29!!31 S‘Z&’é‘c (@Fﬂi“‘ES‘f"‘e Q‘?%fl caf' roH ar%lengggn Lﬁ%%g and

connect ed sq,ﬁcll-:agneaeuoas;ﬁar&ﬂsaﬂsy&ﬂﬁ:gsﬁﬂmpwahde@ethfvomdmgs?@uvhtaﬂ&Ces and so
that w nding sections 28b, 28d, and 28f formnorth poles. Wien the wi nding
28 is conne®®W to power, the winding operates in a six pole conventional
mode. The fourthm/mndrelﬂ@redSmeﬂtha&!dfﬂlewmdm%&f?Rﬁﬁ‘t‘PW“t‘ﬁ%ﬂ@FR"?)'BP % (nedi um
speed) mode Wh 1§§&S%Maﬂgg6£§?e\blﬁdlh MﬁrcﬁlsPQJe@tJHa%te usmat&hpo’i@mb& ton the 618

[

pol e node, |t er e 4 pole or position. The
coi | secti orsq:aatteemadmangedldad @mﬁﬁ‘d‘leh'e“‘EF'B‘ElHH‘FEPEﬁc@‘SngPﬁ'S“sﬂPcﬁ ®r to form
al ternating Rk &S rodi ‘n?th&gﬁ'é GOt @btbiOR chifipatdd@\bthérithrEd speeddmotérs) T ch Coi |
sections formng a north pole are hatched and coil section formng a south
pol e are crosshatched. Lastly the auxiliary w nding 30 conprises coil
sections 30a, 30b, 30c) 30d) 30e, and 30f. The coil sections are configured
and connected so that w nding sections 30a, 30c) and 30e form south poles,
and so that wi nding sections 30b, 30d) and 30f formnorth poles. Wen the
aUXI I [ ary WI nd| ng 30 and the fourth w nd| ng 28 are connect ed to power,

o o w M 4y = ~\ oy



.1 A.single phase, three speed induction notor conprising a stator and a
rotor rotatably nmounted within the stator, the stator corrprlsmg a core
having a plurality of slots, and a plurality of w ndi ngs4P22’ mper2092) |

the slots for operating at at |east three speeds, at |east sone of the

wi ndi ngs used in operating at one speed being used in operating at a second
speed. 2 The single phase, three speed induction notor according to claim1l
wherein the plurality of windings for operating at at |east three speeds
include a first winding (22) having two coil sections and second w ndi ng
(24j -having two coil sections, the w ndings arranged around the

ci r cunt er enadditohal réven Gtikitates mequfidnme ofttheon@ @i indsaiv womdkiérrbontesax penvive di ng

alternate, higddhaHhiffe umdrm'tmmﬁsgsm SONEERGRE A, ORBGI ¢ I 2

four pole conventlonal no In an el 8 conseque
singl e phas@re@m@emsfﬁ@@dositm&qm@fﬂfm%r accord| ng to claim1 wherein the

plurality of wi nﬂiengﬁighﬂﬁl)m@&m&lﬁga@%pérﬂ@ln%m&m& (higH speédd) sn@ﬁ(ﬁg‘ havi ng at

| east one coil section, the at |east twy w ndings being arranged to be
sel ect i vel yegdipeetedy a’?‘b"“F‘BP?\“F fov sreed) W?ﬂ??b'él"c'b‘?"e‘&Wé‘ﬁ‘E‘isé?raal“ aﬂﬁéﬁet ic

pol es, and ahl&e&eﬂéfemumeren@nommmuent magnetic poles. 4 The
si ngl e- phase, m 1 wherein the

e eed i nduct i on t accor
plurality of WI %35)39’3&“%?8%?”"81; ‘rﬁtlrgoé’(’f)é’oﬁﬂ%‘r%ﬁ ?‘i‘?“‘?‘(‘)ﬁ?l%gf"f and ei ght
pol e nodes, paaitidn.CHifeh 34 eperatesfoetwatn avistcl poly pofign dndivdcorgl & @ik positioh. sections; a
Secon W iy b2 skl YRsclll ELRE pecind (b WO K e
first, secowtingswach 3 is dlsqpraviadde ‘C("J_’Z)‘“ 2 gonng@ fhelsiximly mads vindins @8 anthd
connect abl eyt Qi ﬁhgném@pgwrwmtﬁe mewventional node, and the second and

third windings (2 bei n I tioned and connectable to operate in an
ei ght - pol e consé’a'ﬁ PPES“’%%’HE“ g‘ ‘%ﬁzﬂ‘f’rﬁ’f fres; o dhg s gﬂ“ﬂ@"’t"d“‘&’r&lbﬁtﬁ M Pher

conpri si ng Figs. 246xAd shawy inHigsQi-6) the (G} cdnodl aga plunliyof slots &ctblabsf34fapr st arting
the notor. or 8| ndeh 1r: %/mdm%gg c?m%ntggs V{Q:gll ?cc%h?%?’ Zib Efc an?&ggd ! ndugt hon

not or acc wher
conf i gur abliesdrigs %lpheﬂ’a‘tle 4ipple foperationajjmode am thd g9l Fecpmseiﬂm@@c fcumlloxtbrrpr ise: a

first wndipgs (tl?e2c)ml haYibie26 Mzzﬁ Qi s&ﬁ?ﬁdl&”ﬁxc%%ﬁ@@nn&h?Ewgoxﬁd?ﬁes two
ci rcunference of the stator and conrggure to create alternating poles; a

second wi ndieHgectionP4nandi2Al congetedip sercs dbe Bird winding 6 semRytief™aicth opposi ng

coi | sections 26a and 26b, connected in series. In 4-pole operational mode, the winding 24 and 26
are in parallel and both of them together are in series with the winding 22. The winding 24 is
positioned in the slots, such that coil section 24a is aligned with coil section 22d and coil
section 24b is aligned with coil section 22b. The coil sections 24a and 24b are configured, so
that when they are powered in 4-pole operational mode, they will have the same polarity as
the coil sections 22d and 22b with which they are aligned. Likewise, the coil sections 26a and
26b are aligned with coil sections 22¢ and 22a, respectively. The coil sections 26a and 26b are
configured, so that when they are powered in 4-pole operational mode, they will have the
same polarity as the coil sections 22¢ and 22a with which they are aligned. In this
configuration, the first, second, and third windings cooperate to operate in a conventional four
pole mode, with the coil sections 22a and 26b forming a north pole, the coil sections 22d and
24a forming a south pole, coil sections 22c and 26a forming a north pole, and coil sections
22b and 24b forming a south pole.

The first, second, and third windings are connected for operation the four pole (high
speed) made, when switch 32 1s in the 4 pole/8 pole position, switch 34 is in the 4 pole
position, and switch 36 is in the 4 pole position. This configuration is shown in Fig. 3, in
which the coil sections forming a north pole are hatched and the coil sections forming a south
pole are cross-hatched.

The second and third windings 24 and 26 are also connected in series, and when



.sections of- the first wwnding; a third w nding (26) havi ng two coil
sections, each aligned with opposing coil sections of t[}‘ﬁ |rstb ragb g, a
fourth winding (28) having six coil sections spaced aro fPec er2
circunference of the stator, and arranged to create alternating poles; a
first swtch (32) having a 4/8 pole position and a 6 pole position; a
second switch (34) having a 618 pole position and a 4 pole position; and a
third switch:(36) having a 4l 6 pol e5position and an 8 pole position the
switches, when in their respective 4 pol e positions connecting the first

W|nd|ng|n series wih.the at i on of the econd.and third
wi nding to owere% fserics. the oot é%aho“f g&caggri]g&g%fﬂg Aeondg W'crl'e'f'g éﬂg Vﬁ*&ﬁ“ﬁ“ﬁ%‘hei r
respective md(}ﬁb ofiibft @w@umdmg@ﬁﬁ)rmmnhemtthersgmc fiecchanc mrthis easel ndrth, milichi ndi ngs in

series to Oﬁﬁﬁ@n%lghppﬁé‘coﬁé Gidat RRlifg.consequent node; and when in their
respective 6 pole "positions connecting the fourth winding to operate in the

si x pol e node. Wmh%ﬁeﬁf@ﬂén%ﬁ'&%emdl“ﬁsrf’éé"%%@ﬂcqﬂnmpétah‘é)wmdon sasor ding to
claim1l Whethé‘éd?l se&uahai4awdmomhedéca9§mad.@g ﬁ@mfclcgmgeamlﬁ zkpmg%ﬁ ﬁfl‘ﬁe' n four,

six) and ei pal e es gonpri s irst wndin 2) having four
coil secti ‘gg E’ﬁ‘ﬁlﬁ‘éﬂ%lﬁﬂ'ﬂs Vit 8fa|“t?l!l’ﬁlf’€?'e(f‘i?f§“c5‘fpl°tﬂ'é‘°§f‘)at” fch &rers @mnf i gur ed
to create adngmpaatdna@lumbvﬁﬂmga second vm nd| ng (24) having two coil

sections, each wi £ h Qpposi n sect rst ndi ng; a
third w nding ( ““g‘”‘“"‘ i 2 Chmp e s°°"°“s X %%n%g %ﬁe ﬁ)osi ng
coi | secti ofte cal scpmmlsﬁnelcgtﬁgwcrhmdvgnneeted @uhett mlwend»nn@ﬁa(mpnldasc fogmsi x coy(

sections S%&tﬁg ol Qrwmu{aheme;nggew&@&@m% Qrtdztshsnﬁhﬁfihqgﬂes ngéw anged to

create alterna poles; the first, second, and I ngs being
confi gur ed “(‘Bd'b%z&?éﬁﬁﬁ’éﬁ‘i“‘é‘d" PO e uipding qpsrates gy sprole copyeptional @ﬂ%ﬁ node, and

the second and tré fdﬂnwndln@gscoheacﬁg fof Ot dtighl Rk Si0pdRE(n@RREHLAF mbe: Oper at e
inaneig htwh%r? lsv%tc?ngg?selﬁl H\e% o{mmo%e switch 36 is in the 6/8 pole mode, and switch 34 is in

either the 4 pole or 8 pole position. The coil sections are arranged around the circumference

of the stator to form alternating poles. This configuration is shown in Fig. 5, i;l which coil

sections forming a north pole are hatched and coil section forming a south pole are cross-

hatched.

Lastly the auxiliary winding 30 comprises coil sections 30a, 30b, 30c, 30d, 30e¢, and
30f. The coil sections are configured and connected so that winding sections 30a, 30c, and
30e form south poles, and so that winding sections 30b, 30d, and 30f form north poles. When
the auxiliary winding 30 and the fourth winding 28 are connected to power, (caused by the
operation of the starting switch 38) the winding operates in a six pole conventional mode to
start the motor. The coil sections are arranged around the circumference of the stator to form
alternating poles. This configuration is shown in Figs. 5 and 6 in which coil sections forming
a north pole are hatched, and the coil sections forming a south pole are cross-hatched. During
starting the 6 pole main winding 28 and the 6 pole auxiliary winding 30 are both energized.
They are shifted in space by 90 electrical degrees or 30 mechanical degrees.
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to claiml1 wherein the plurality of wi ndings are configurﬁble Lo 2 8 ate in

four, six, and eight pol e nodes, and conprise: a first Wi HEFRHOED 8 avi ng

four coil sections spaced around the circunference of the stator and

configured to create alternating poles; a second wi nding (24) having two

coil sections, each aligned with opposgng coil sections of the first

wi nding; a third winding (26) having two coil sections, each aligned with

opposing coil sections of the first winding; a fourth w nding (28) having

six coil sections spaced around the circunference of the stator, and

arranged YQ?tEPgHF U ternating poles; first and second switches for

sel ectively connecting the first winding in series with the parall el

conmbi nation of the second and third w ndi | e the first,
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operate in an el ol e consequent node. 9 The single phase, three speed
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to form & sHecsindepbasbahre@$pegdindustionamitoraotoeding to claimel whewinrthe peed. 10 The
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consequent pol es; orth wi ndi ng being connectable in a third node
of operation to forma third nunber of poles, the first, second, and third
nunber s al | ThesingR padef taree Beed Mdlidiat mbthreacefpdigto chint Mehekdif &, second and

third ”D%Fau{}fof \Qpcﬁr(g@mcfage ﬁrle%st(uvé \;Ilﬁaiﬁd;t(24, 26) each having at least one coil section,

the at least two windings being arranged to be selectively connected to form a first number of
conventional magnetic poles, and a second number of consequent magnetic poles.

4 The single-phase, three speed induction motor according to claim 1 wherein the plurality of
windings are configurable to operate in four, six, and eight pole modes, and comprise:

a first winding (22) having four coil sections;

a second winding (24) having two coil sections;

a third winding (26) having two coil sections;

a fourth winding (28) having six coil sections;

the first, second, and third windings (22, 24, 26) bewng positioned and connectable to
operate in a four-pole conventional mode, and the second and third windings (24, 26) being

positioned and connectable to operate in an eight-pole consequent mode.

5 The motor according to claim 4 further comprising an auxitiary winding (30) having six
coil sections for starting the motor.

conventional node, and .
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a fourth winding (28) having six coil sections spaced around the circcumference of the
stator, and arranged to create altemating poles;
a first switch (32) having a 4/8 pole position and a 6 pole position;
a second switch (34) having a 6/8 pole position and a 4 pole position; and
a thicd switch (36) haviag a 4/6 pole position and an 8 pale positiog;
the switches, when ia their respective 4 pole positions connecting the
first winding in secies with the parallel combination of the second and third windiag to
operate in a four pole conventional mode, and when ia their respective eight pole positions
connecting the second and third windings in series to operate tn an eight pole consequent
mode; and when in their respective 6 pole positions connecting the fourth winduag to operate

in the six pole mode.

7 The single-phase, three speed induction motor according to claim 1 wherein plurality of
windings are configurable to operate in four, six, and eight pole modes, and comprise:

a furst winding (22) having four coil sections spaced around the ciccumference of the
stator and configured to create altemating poles;

a second winding (24) having two coil sections, each aligned with opposing coil
sections of the first winding;

a third winding (26) having two coil sections, each aligned with opposing coil

sections of the first winding;

a fourth winding (28) having six coul sections spaced arouad the circumference of the
stator, and arranged to create altemnating poles;

the first, ;ccond, and thurd windings betng configured to be connected to operate mn a
four pole conveational mode, and the second and third windings being configuced to be

conaected to operate in an eight pole consequent mode.
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a third winding (26) having two coil sections, each aligned with opposing coil
sections of the first winding;
a fourth winding (28) having six coul sections spaced around the circumference of the
stator, and arranged to create alternating poles;
first and second switches for selectively connecting the first winding in series with
the parallel combination of the second and third windings to configure the first, second, and
third windings to operate 1 a four pole conventional mode, and for selectively connecting the
second and third windings in series to configure the second and third winding being

configured to be connected to operate in an eight pole consequent mode.

9 The single phase, three speed induction motor according to claim 1 wherein, at least two
of the windings (22, 24) are used in their entireties to operate at at least two of the at least three
speeds, the at least two windings being connected to form a first number of conventional poles
in the higher speed, and being connected to form a second number of consequent poles in the

lower speed.

10 The single phase, three speed induction motor according to claim 1 comprising first, second,
third and fourth windings (22, 24, 26, 28) in the slots for operating at at least three different pole
speed, the first, second, and third windings being connectable in a first mode of operation to form

a first number of conventional poles; the second and third windings being connectable in a second
mode of operation to form a second number of consequent poles; and the forth winding being
connectable in a third mode of operation to form a third number of poles, the first, second, and third
numbers all being different so that the speed in the first, second and third modes of operation are

different.
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